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CLAIMS 
[Claim(s)] 

[Claim 1] The polycarbonate resin composition which makes it under 2 mass sections come to 
the polycarbonate resin 100 mass section to contain the (b) fluorescent brightener 0.00001 - 1 
mass section above the ultraviolet ray absorbent 0.05 mass section which does not have the 
maximum absorption wavelength in a (a)350-400nm ultraviolet region. 
[Claim 2] The polycarbonate resin composition according to claim 1 whose (a) component is 
0.1-1 mass section to the polycarbonate resin 100 mass section and whose (b) component is 
the 0.0001 - 0.1 mass section. 

[Claim 3] (b) The polycarbonate resin composition according to claim 1 or 2 whose component 

is a benzoxazolyl system compound or a coumarin system compound. 

[Claim 4] (b) The polycarbonate resin composition according to claim 1 to 3 which is a 

compound with which a component does not contain a sulfur atom in structure. 

[Claim 5] (a) The polycarbonate resin composition according to claim 1 to 4 with which a 

component is chosen from a benzotriazol system compound, a benzophenone system 

compound, and a triazine system compound and which is a kind at least. 

[Claim 6] The injection-molded product which consists of a polycarbonate resin composition 

according to claim 1 to 5. 

[Claim 7] Floodlight covering which fabricates the poly carbo resin composition object 
according to claim 1 to 5. 

[Claim 8] The LGT implement lens for vehicles or LGT implement covering for vehicles which 
fabricates the poly carbo resin composition object according to claim 1 to 5. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to the polycarbonate resin composition which can 
obtain the mold goods which have sufficient weatherability in more detail about a 
polycarbonate resin composition. 
[0002] 

[Description of the Prior Art] [ polycarbonate resin ] generally although polycarbonate resin is 
excellent in a shock-resistant property or thermal resistance and is broadly used in various 
fields Even when it has a problem a little in respect of weatherability and the light of not only 
the usual source of sunlight but a high-pressure mercury lamp or a metal halide lamp is 
irradiated, a harmful yellow change etc. may be caused. 

[0003] For this reason, in the former, various light stabilizer's being independent or the resin 
composition object contained two or more sorts is used for polycarbonate resin, and it is 
proposed. For example, the polycarbonate resin composition with which the fluorescent 
brightener chosen as JP,H7-196904,A from the ultraviolet ray absorbent, coumarin compound, 
and naphtha RUIMIDO compound which become polycarbonate resin from a benzotriazol 
compound was added is indicated. Moreover, the polycarbonate resin composition with which 
the fluorescent brightener chosen as JP,H10-176103,A from the ultraviolet ray absorbent, 
coumarin compound, and naphtha RUIMIDO compound which become polycarbonate resin 
from a triazine compound was added is indicated. However, it cannot say that it has still 
sufficient weatherability, but is anxious for much more improvement. 
[0004] 

[Problem to be solved by the invention] This invention was made in view of the above- 
mentioned situation, and even when light, such as a high-pressure mercury lamp and a metal 
halide lamp, is irradiated, it aims at offering the polycarbonate resin composition which can 
obtain the mold goods which have sufficient weatherability. 
[0005] 

[Means for solving problem] This invention persons came to complete this invention for the 
mold goods obtained using the resin composition object which contained a specific ultraviolet 
ray absorbent and a specific fluorescent brightener in polycarbonate resin having sufficient 
weatherability based on a header and these knowledge, as a result of repeating various 
examination. 

[0006] That is, the summary of this invention is as follows. 

1. Polycarbonate resin composition which makes it under 2 mass sections come to the 
polycarbonate resin 100 mass section to contain (b) fluorescent brightener 0.00001 - 1 mass 
section above the ultraviolet ray absorbent 0.05 mass section which does not have maximum 
absorption wavelength in (a)350-400nm ultraviolet region. 

2. Polycarbonate resin composition of said one description whose (a) component is 0.1 - 1 
mass section to the polycarbonate resin 100 mass section and whose (b) component is the 
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0.0001 -0.1 mass section. 

3. (b) Polycarbonate resin composition given in said 1 whose component is benzoxazolyl 
system compound or coumarin system compound, or 2. 

4. (b) Polycarbonate resin composition given in said either of 1-3 which is compound with which 
component does not contain sulfur atom in structure. 

5. (a) Polycarbonate resin composition given in said either of 1-4 as which component is 
chosen from benzotriazol system compound, benzophenone system compound, and triazine 
system compound and which is kind at least. 

6. Injection-molded product which becomes said either of 1-5 from polycarbonate resin 
composition of description. 

7. Floodlight covering which fabricates poly carbo resin composition object of description to 
said either of 1-5. 

8. LGT implement lens for vehicles or LGT implement covering for vehicles given in said either 
of 1-5 which fabricates poly carbo resin composition object. 

[0007] 

[Mode for carrying out the invention] This invention is hereafter explained to details. As 
polycarbonate resin which constitutes the polycarbonate resin composition of this invention, 
there is no limit in particular about the chemical structure and manufacturing method, and 
various things can be used. For example, the aromatic polycarbonate resin manufactured by 
the reaction of a dihydric phenol and a carbonate precursor is used suitably. 
[0008] Although various things are used as this dihydric phenol For example, 2 and 2-screw (4- 
hydroxy phenyl) propane, screw (4-hydroxyphenyl) methane, 1 and 1 -screw (4-hydroxyphenyl) 
ethane, 2, and 2-screw (4-hydroxy 3, 5-dimethylphenyl) propane, 4 and 4 , -dihydroxydiphenyl, a 
screw (4-hydroxyphenyl) cyclohexane, The screw (4-hydroxyphenyl) ether, a screw (4- 
hydroxyphenyl) sulfide, A screw (4-hydroxyphenyl) sulfone, a screw (4-hydroxyphenyl) 
sulfoxide, a screw (4-hydroxyphenyl) ketone, hydroquinone, resorcinol, a catechol, etc. are 
mentioned as a suitable thing, the inside of these dihydric phenols -- a screw (hydroxyphenyl) 
alkane - 2 and 2-screw (4-hydroxyphenyl) propane [bisphenol A] is especially desirable. And 
these dihydric phenols may be used independently, respectively, and two or more sorts may 
be mixed and used for them. 

[0009] Moreover, as a carbonate precursor, carbonyl halide, carbonyl ester, or halo formate 
can be used. They are still more specifically a phosgene, the dihalo hoe mate of a dihydric 
phenol, diphenyl carbonate, dimethyl carbonate, diethyl carbonate, etc. 
[0010] And that in which that chain has line structure, cyclic structure, or branching structure 
can be used for the chemical structure of this polycarbonate resin, among these, as 
polycarbonate resin which has branching structure As a branching agent, 1,1, and 1-tris (4- 
hydroxyphenyl) ethane, alpha, alpha 1 , and the thing manufactured using alpha"-tris (4- 
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BIDOROKISHI phenyl)-1, 3, 5-triisopropyl benzene, phloroglucine, trimellitic acid, an isatin 
screw (o-cresol), etc. are used preferably. Moreover, the polyester-carbonate resin 
manufactured using ester precursors, such as 2 functionality carboxylic acids, such as a 
terephthalic acid, or an ester formation derivative of those, as this polycarbonate resin can also 
be used. Furthermore, the mixture of the polycarbonate resin which has the chemical structure 
of these versatility can also be used. 

[001 1] moreover, the viscosity average molecular weight of these polycarbonate resin - 
usually 10,000-50,000 - desirable - 13,000-35,000 ~ it is 15,000-25,000 still more 
preferably. This viscosity average molecular weight (Mv) is the value which measured the 
viscosity of the methylene chloride solution at 20 degrees C, asked for limiting viscosity [eta] 
from this using the Ubbelohde viscometer, and was computed by the formula of [eta] 
=1.23x10-5Mv0.83. A phenol, p-tert-butylphenol, p-dodecyl phenol, p-tert-octyl phenol, p-cumyl 
phenol, etc. are used for regulation of such molecular weight of polycarbonate resin. 
[0012] Furthermore, a polycarbonate-polyorganosiloxane copolymer can also be used as this 
polycarbonate resin. [ this copolymer / a polycarbonate oligomer and the polyorganosiloxane 
which has a reactant group at the end ], for example It can be made to be able to dissolve in 
solvents, such as a methylene chloride, the sodium-hydroxide aqueous solution of a dihydric 
phenol can be added to this, and it can manufacture by carrying out an interfacial 
polycondensation reaction using catalysts, such as triethylamine. As a part for the 
polyorganosiloxane structured division in this case, what has poly dimethylsiloxane structure, 
polydiethylene siloxane structure, and poly methylphenyl siloxane structure poly diphenyl 
siloxane structure is used suitably. 

[0013] Moreover, that whose polymerization degree of a polyorganosiloxane portion the 
polymerization degree of that polycarbonate portion is 3-100, and is two to 500 intensity as this 
polycarbonate-polyorganosiloxane copolymer is used suitably. Moreover, as a content ratio of 
the polyorganosiloxane portion in this polycarbonate-polyorganosiloxane copolymer, 0.5 to 30 
mass % and the thing which is one to 20 mass % preferably are suitable. Furthermore, as for 
the viscosity average molecular weight of this polycarbonate-polyorganosiloxane copolymer, 
5,000-100,000 and the thing which is 10,000-30,000 preferably are used suitably. 
[0014] Subsequently, sequential explanation is given about (a) and the (b) component which 
are blended with said polycarbonate resin. 

(a) As for the (a) component which constitutes the polycarbonate resin composition of 
ultraviolet ray absorbent this invention, what does not have the maximum absorption 
wavelength in a 350-400nm ultraviolet region is indispensable, it is the compound which has 
the maximum absorption wavelength in a 350-400nm ultraviolet region - early yellowing - 
whenever - (- Yl) does not bear an activity greatly. Especially if it is the ultraviolet ray 
absorbent which does not have the maximum absorption wavelength in a 350-400nm 
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ultraviolet region as a compound, it will not be limited, but a benzotriazol system compound, a 
benzophenone system compound, or a triazine system compound is desirable. 
[0015] As a benzotriazol system compound, specifically 2-(2'- hydroxy5'-tert-octyl phenyl) 
benzotriazol, 2-(2 hydroxy 3', 5'-G tert-amyl phenyl) benzotriazol, 2-(2 l - hydroxy5'-tert- 
buthylphenyl) benzotriazol, 2-(2 '- hydroxy 3\ 5'-G tert-buthylphenyl) benzotriazol, 2-[2'-hydroxy 
3' and 5'-screw (alpha and alpha-dimethylbenzyl) phenyl]-2H-benzotriazol, 2, and 2' - a - 
methylene-screw [4-methyl 6-(benzotriazpl 2-1 RU) phenol] etc. can be mentioned. 
[0016] Specifically as a benzophenone system compound, 2-hydroxy 4-n- 
octoxybenzophenone, a 2-hydroxy 4-methoxy-benzophenone, a 2-hydroxy 4-ethoxy- 
benzophenone, etc. can be mentioned. 

[0017] As a triazine system compound, specifically A 2-(4, 6-diphenyl 1,3,5-triazine 2-IRU)-5- 
(hexyl) oxy-phenol, A 2-(4, 6-bis-2 and 4-dimethylphenyl 1,3,5-triazine 2-IRU)-5-(hexyl) oxy- 
phenol etc. can be mentioned. 

[0018] As for the content of the above-mentioned (a) component, under 2 mass sections are 
0.1-1 mass section preferably in the 0.05 mass section to the polycarbonate resin 100 mass 
section among the resin composition objects of this invention. It is difficult to obtain desired 
weatherability as this content is under the 0.05 mass section, and since there are some which 
coloring cannot use violently depending on the class of absorbent of ultraviolet rays as they 
are more than 2 mass sections, it is not desirable. 

[0019] (b) If use a fluorescent brightener fluorescent brightener in order to improve the color 
tone of a resin composition object in white or blue white, and absorb the energy of the 
ultraviolet region of a beam of light, it emanates to a visible region and it acts, it will not be 
limited in particular, but a benzoxazolyl system compound or a coumarin system compound is 
desirable. However, what does not contain a sulfur atom in the structure of those compounds 
is desirable. 

[0020] As a desirable benzoxazolyl system compound, specifically A 4-(benzo oxazole-2-IRU)- 
4'-(5-methyl benzo oxazole-2-IRU) stilbene, 4, and 4 '- screw (benzo oxazole-2-IRU) stilbene, 
4, 4'-screw (benzo oxazole-2-IRU) furan etc. can be mentioned. 

[0021] As a desirable coumarin system compound, a 3-phenyl 7-amino-coumarin, The 3- 
phenyl 7 -(imino 1\ 3', and 5' - triazine 2 '- diethylamino 4'-chloro)- a coumarin - The 3-phenyl 
7 -(imino 1\ 3', and 5' - triazine 2 '- diethylamino 4 , -methoxy)- a coumarin, a 3-phenyl 7-naphth 
triazole-coumarin, a 4-methyl 7-hydroxy-coumarin, etc. can be mentioned. 
[0022] the content of the above-mentioned (b) component receives the polycarbonate resin 
100 mass section among the resin composition objects of this invention ~ 0.00001 - 1 mass 
section - it is the 0.0001 - 0.1 mass section preferably. Since the color of the brightening agent 
itself is assuming the color of a yellow system if the effect whitened as this content is under the 
0.00001 mass section is low, and desired coloring is not obtained but 1 mass section is 
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exceeded, beautiful coloring of a blue system is not obtained and it is not desirable. 
[0023] The polycarbonate resin composition of this invention can be made to contain the 
proper amount of the additive used for common thermoplastics or its constituent according to 
the property required of mold goods other than each above-mentioned component. As such an 
additive, an antioxidant, an antistatic agent, a plasticizer, antibacteria medicine, a 
compatibilizer, a coloring agent (a color, pigment), etc. are mentioned, for example. 
[0024] Next, what is necessary is to blend the various additive components used if needed 
[ above / (a), (b) component, and if needed ] in the blending ratio of coal corresponding to the 
demand property of mold goods, and just to knead them about the manufacture method of the 
polycarbonate resin composition of this invention. As the mixer used here or a kneading 
machine, preliminary mixing is carried out with the device usually used, for example, a ribbon 
blender, a drum tumbler, etc. It can be based on a Henschel mixer, a Banbury mixer, a single 
shaft screw extruder, a twin screw extruder, a multiaxial screw extruder, a ko kneader, etc. The 
cooking temperature in the case of kneading is usually suitably chosen in 240-300 degrees C. 
As this melting kneading shaping, the activity of an extruding press machine, especially a vent- 
type extruding press machine is desirable. In addition, components other than polycarbonate 
resin can also be beforehand added as polycarbonate resin or other thermoplastics, and 
melting kneading, i.e., a masterbatch. 

[0025] The polycarbonate resin composition of this invention can manufacture various kinds of 
mold goods by an injection-molding method, an injection-compression-molding method, the 
extrusion-molding method, the blow molding method, the press-forming method, a foaming 
method, etc. by using the above-mentioned melting kneading making machine or the obtained 
pellet as a raw material. In this case, the method of carrying out melting kneading of said each 
component, manufacturing the molding raw material of a pellet type, and subsequently 
manufacturing the injection-molded product by injection molding and injection compression 
molding using this pellet is especially suitable. Moreover, when an insufflation molding method 
is adopted as this injection-molding method, while being able to lengthen and excelling in 
appearance without **, the mold goods by which the weight saving was carried out can be 
obtained. Thus, the mold goods from the polycarbonate resin composition obtained can be 
used for floodlight covering, the LGT implement lens for vehicles, LGT implement covering for 
vehicles, etc. 
[0026] 

[Working example] Subsequently, although an example and a comparative example explain 
this invention still more concretely, this invention is not limited at all by these examples. 
[An example 1-8 and comparative example 1-5] In the blending ratio of coal (mass section to 
the polycarbonate resin 100 mass section) shown in the 1st table, each component was mixed, 
and at 280 degrees C, melting kneading was carried out and it pelletized with the 50mm single 



http://dossierl.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F°/o2Fdossierl%2Ei... 2/22/05 



JP,2002-003710,A 



Page 7 of 9 



shaft extruder (NVC50). Next, the obtained pellet was injection molded using the 45t injection 
molding machine (the Toshiba Machine Co., Ltd. make, IS45PV), and the 2-mm-thick test 
piece was obtained at 30x40mm. Weatherability is evaluated by the following way about the 
obtained test piece, and the result is shown in the 1st table. 

[0027] In addition, the raw material and the weatherproof valuation method which were used 
are shown below. 

[Raw material] Bisphenol A is used as a raw material as polycarbonate resin. JIS K The 
polycarbonate resin [Idemitsu petrochemical company make:TAFURON FN2200] whose melt 
flow rates (MFR) measured under the condition based on 7210 [the temperature of 300 
degrees C and 1 1 .77Ns of loads] are 10g / 10 minutes and whose viscosity average molecular 
weight is 21,600 was used. 

[0028] (a) Ultraviolet ray absorbent a-1:2-(2'- hydroxy5'-tert-octyl phenyl) benzotriazol (the 

maximum absorption wavelength 300nm, 340nm) [KEMISORB79 and Chemiprokasei make] 

a-2: 2-(4, 6-diphenyl 1,3,5-triazine 2-IRU)-5-(hexyl) oxy-phenol (maximum absorption 

wavelength 274nm, 341nm) [TINUVIN 1577 and tiba speciality chemical company make] 

a-3: A propane dione acid, [(4-methoxypheny) - methylene]-dimethyl ester (the maximum 

absorption wavelength 308nm) [sanduvor -25 and Clariant, LTD. make] 

a-4: 2, 4-G tert-butyl 6-(5-chlorobenzo triazole) (maximum absorption wavelength 314nm, 

353nm) [TINUVIN 327, and tiba speciality chemical company make] 

[0029] (b) The fluorescent brightener b-1:4, a 4'-screw (benzo oxazole-2-IRU) stilbene 

[uvitexOB-1 and made in Tiba Speciality Chemicals] 

b-2: 4-(benzo oxazole-2-IRU)-4'-(5-methyl benzo oxazole-2-IRU) stilbene [HOSUTA looks KS- 
N and Clariant, LTD. make] 

b-3: 2, 5-screw (5' -tert-butyl benzo oxazole-2-IRU) thiophene [uvitexOB and made in Tiba 
Speciality Chemicals] 

b-4: Coumarin system compound [Leucopur EGM and made in Tiba Speciality Chemicals] 
[0030] [Weatherproof valuation method] The Suga Test Instruments strength each test piece 
[ conditions / in energy xenon weather meter SC-750WA / without the black panel temperature 
of 83 degrees C, 300-400nm energy irradiation intensity 1 1 0 w/m2, and rain ] Yl after the first 
stage and a 500-hour exposure was measured, and the difference was set to deltaYI. In 
addition, Yl is JIS. K It measured based on 7103. 
[0031] 
Fable 1] 
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, [0032] 
[Table 2] 
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[0033] 
[Table 3] 
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[0034] 

[Effect of the Invention] According to this invention, even when light, such as a high-pressure 
mercury lamp and a metal halide lamp, is irradiated, the polycarbonate resin composition 
which can obtain the mold goods which have sufficient weatherability can be offered. 



[Translation done.] 
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